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Space Science Mission Risk

Risks
For
Space Science
Projects

I nherent
Risks
of
Projects

Risks that are unavoidable

to do the project:
L aunch environments
Space environments
Mission durations
Technologies or technology

extensions

Unknowns
etc.

Programmatic
Risks
of
Projects

Risks that are uncertainties

due to matters beyond project

control:

Environmental Assessment
approvals

Budgetary uncertainties

Political impacts

L ate/non-delivery of NASA
provided project elements

etc.

| mplementation
Risks of Projects
(Evaluated by
TMC)

Risks that are associated with
implementing the project:

Adequacy of planning

Adequacy of management
Adequacy of development approach
Adequacy of schedule

Adequacy of funding

Adequacy of Risk Management
(planning for the known and
unknown)




TMCO Overview
| mplementation Risk Evaluation

Per AO Section 7.1, this evaluation criterion will, in general, addressthe degree to
which proposals demonstrate their soundness of the technical and management
Implementation approach, schedule, and cost realism and reasonableness.
Evaluators will make their ratings considering the entire proposal (all parts). A
partial list of some of the factorsin the risk assessment are:

Technical approach to design, development, integration, and test of proposed hardware
and software.

Adequacy and robustness of the proposed resources (technical, management, and cost)
Competence and relevant experience of the technical and management team.

Soundness of plans and commitments to deliver the investigation on time (schedule) and
within budget.

Soundness of business practices used to manage the investigation.

Cost realism and reasonableness.

Feasibility and reasonableness of demands on s/c resources (mass, pwr, data, etc.)



TMCO Principles

« All Proposalswill bereviewed to identical standards
- Evauation Plan has been approved by Headquarters and is in place before

proposals arrive.
- All proposals receive same evaluation treatment in al areas and by all

reviewers.
- The TMCO processis a standard process used by ESSSO to support all OSS

evauations.

o All evaluatorswill be peersin the area of expertisethat they
evaluate.

o Basic Assumption: The Proposer isthe expert on his’her proposal

- TMCO Task: Try to validate proposers’ assertion of Low Risk
- Proposer Task: Try to provide evidence that their project is Low Risk



TMCO PROCESS-1

The evaluation process is conducted by two separate and independent review panels

- Science Pandl

- TMC Pandl
The TMC evauation process is conducted in paralel with the Science evaluation and
Is actually completed before the Science Panel Evaluation is completed.
The object of the TMC evaluation isto determine for all proposalsthe level of risk of
accomplishing the measurement objectives of the investigation, as proposed, on time,
and within cost.
The review is conducted with a geographically dispersed evaluation team and using a
secure Remote Evaluation System (RES) to collect findings and usng teleconsto
coordinate results.
« At the end of thisreview process, however, the entire team will then meet at LaRC
for about 1 week to assure that all findings are consistent, accurate, and level before
finalizing the ratings.



TMCO PROCESS-2

« TMCO Evaluatorsare:
- The Best (non-conflicted) Civil Service, DOD, contractor, consultant, and other
government agency personnel available to support the review
- Peersin the areas of expertise they will evaluate
- Some are specialists who may review all proposals for a particular area of
speciaty and provide findings but will not participate in final ratings.

« TMCO Findings. Arethe consensus of the entire TMCO panel

- Findings: As expected (no finding), above expectations (strengths), below
expectations (weaknesses). Findingsresult in aRisk rating (low, medium, high)

- Every proposal is evaluated by ateam (size TBD based on number of
proposals)

- After team consensus, all proposals and findings discussed by the entire
TMC pand

- Final ratings are agreed to in plenary by the entire TMC pandl.



Determination of TMC Risk

Major Strengths
Determined from the
Technical and Management
Evaluation Process

Major Weaknesses
Determined from the
Technical and Management
Evaluation Process

Independent Life Cycle Cost
And Cost Risk
Assessment

TMC Panel
Consensus
Determination
of Implementation
Risk

Overall Risk Rating:
Low,
Medium, or
High




TMC Risk Ratings

» TheTMC risk evaluation isto determine, for each Proposal, the level of
risk of accomplishing the measurement objectives of the investigation,
as proposed, on time and within cost.

» TherearethreepossibleRisk Levels: Low, Medium, and High

 Low Risk: Thereare no problemsin the Proposal that cannot be
normally solved within the resources proposed. Problems are not of
sufficient magnitude to doubt the Proposer’ s capability to accomplish
the investigation. “ Envelope mor e than adequate”

« Medium Risk: Problems have been identified, but are considered
within the Proposal team’ s capabilities to correct with good
management and application of effective engineering resources.
Technology may not be ready, but available time and money should get
It there. Project design may be complex and resourcestight. “Envelope
adeguate but tight”

 High Risk: Problemsare of sufficient magnitude that failureis highly
probable. “ Envelope inadequate”



Envelope Concept

Envelope: All resources (TMC) available to handle known and unknown development problems.
I ncludes schedule and funding reserves; reserves and margins on physical resources such as mass,
power, & data; descope options (if applicable); fallback plans for devel opments; and organization
including personnel, management, and management and tools.

Low Risk: Required resources fit well within the available resources.

- < Available (Technical, Management, Cost Resources)

Medium Risk: Required resourcesfit, but just barely inside the available resources. Tight, but

likely doable.
- Available (Technical, Management, Cost Resources)

High Risk: Required resources DO NOT fit inside available resources. Expect the proposal to fail.

Available (Technical, Management, Cost Resources)
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TMCIMPLEMENTATION RISK EVALUATION

« The Proposal Selection isdriven primarily for selection of the best
proposed science measurements.

* Notwithstanding this, however, implementation risk will be an
important evaluation/selection criterion.

e The TMC pand Implementation Risk Assessment is based on the
Proposal’ s preliminary concept with some benefit of the doubt given
to the Proposer...al TMC implementation details may not be mature.

e A Cost Analysisisdone by the TMC pand without Proposer
feedback and is integrated into the overall risk.

e High Risk Proposals will not be recommended for selected; however,
Med or Low Risk Proposals may be selected if the science
measurements are compelling.

« TheGoa: Eliminate high risk proposals from Selection. Note
however that a concern is that investigations might get selected that
still may prove to be too risky after more implementation details are
known in Phase A/B.
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TMCO Overview
SOME Typical TMC Evaluation Questionsto be Answered

Will the overall investigation approach allow successful implementation as
proposed? If not, are there sufficient resources (time & $ 9) to correct identified
problems?

Does the proposed design/development allow the investigation to have areasonable
probability of accomplishing its objectives and will it include al needed tools?
Does it depend on new development that has not yet been flight qualified? Are
requirements within existing capabilities or are advances required? Doesthe
proposal accommodate sufficient resiliency in appropriate resources (e.g., money,
mass, power) to accommodate devel opment uncertainties?

|s there a Risk Management approach adequate to identify problems with sufficient
warning to allow for mitigation without impacting the investigation’ s objectives?
Does the proposer understand their known risks and are there adequate fallback
plans to mitigate them, including risk of using new developmentsto assure that
Investigation can be completed as proposed?
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TMCO Overview
SOME Typical TMC Evaluation Questionsto be Answered (cont’d)

|s the schedule doable? Doesit reflect an understanding of the work to be done and
thetimeit takesto do it? Isthere areasonable probability of delivering the
investigation on time to meet LRO Project Schedules? Does it include schedule
margin?

Will the proposed management approach (e.g., institutions and personnel,
organization, roles and responsibilities, experience, commitment, performance
measurement tools, decision process, etc) allow for successful completion of
investigation? Isthe Pl in charge?

Does the investigation, as proposed, have a reasonable chance of being accomplished
within the proposed cost? Are proposed costs within appropriate caps and profiles and
does the cost estimate cover all costs including full-cost accounting for NASA
Centers? Are costs phased reasonably? Isthere evidence in the proposal to give
confidence in the proposed cost? Does the proposer recognize all potential
risks/threats for additional costs or cost growth (e.g., added costs of failed
developments, late deliveries of components, etc)?

Does the instrument/suite technical resource demands on the s/c fall well within the
provided limits?
13



TMC Proposal Evaluation

* Low Risk proposalsdemonstratethat the investigation can be

Implemented as proposed and on schedule, including:
- The proposed investigation can clearly meet all Project defined interface

requirements and constraints.
All risks have either workarounds planned, or a very sound plan to
develop and qualify therisk items for flight.
The proposed implementation team and each of its critical participants are
competent, qualified, and committed to execute the project.
The project can be self managed to a successful conclusion while
providing reasonable visibility to NASA for oversight
The team has thoroughly analyzed all project requirements, and the
resulting resources, as proposed, are adequate to cover the projected needs
including, an additional percentage for growth during the desgn and
development (this includes both technical and cost reserves).
Reserve time exists in the schedule to find and fix problems if things do not
go according to plan.
All contributed assets for the project are backed by letters of commitment.
The team understands the seriousness of failing to meet technical, schedule, or cost
commitments for the project in today’ s environment: subject to cancellation.

14



Outreach Consider ations

Although for this AO, Outreach considerations such as Education and Public Outreach,
and Small Disadvantaged Business plans are not included in the Evaluation Criteria,
NASA is committed to these program elements and requires a commitment to them for
all Selected investigations. For this AO (see Section 5.3 and Appendix F), all proposals
will be checked for complianceto requested commitment for E/PO and SDB. In
addition, proposals will be evaluated as defined in the AO, Section 7.2, and as discussed
below:

Education and Public Outreach: Category | and Il proposals will be appraised by a
panel of peers (educators and scientists) and the results provided to the Selection
Officials and debriefed to the Selected teams. Factors of this appraisal are discussed in
Appendix B, Section 2.6 Part 3, and include;

- General plansfor E/PO participation in the GSFC RLEP Public
Engagement Program
Partners and Alliances
|mplementation of Proposed activities
Dissemination of E/PO materials
Proposed personnel and budget

Note: Also see Appendix C of the AO.
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TMCO Overview
Outreach Considerations (cont’d)

Small Business. Commitment is required for all projects and should be briefly
discussed per Section 5.3.2 of the AO and Appendix B Section 2.6, Part 3. Factors
to be covered:

- Participations goals.

- Past performance at meeting goals.

- Specific proposed efforts.

Small Business Contracting Plan: Reguired if Phase A/B costs are expected to
exceed $500, 000 (see AO Appendix A Section X111) and the proposers are
organizations not classified as a small business concern. Factors to be covered.

- Participation goals.
- Quality and level of work to be performed by small business concerns,
HBCU'’s, and other minority educational institutions.
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AQ Clarifications

Propos er s shouldb e aware that the re are some add ition al
corrections/clarification s to thedune18 " AO. The items needing
immed iate correction hav e been posted on the LR O Acqui s tion
Homep age and are:

Rev ised Appendix B: Revised to clarify data needed
for evdu ationandcont racting purposes.
Rev ised Appendix F: Revised to clarify comp lian ce
check items.
Other Misce laneou s AO Corrections:
1 Corrected reference paragraph in Append ix A
2. Clarified that AO usesthe terms “Explo ration
M erit” and “Inv estigationM erit” interchangeably .
Alsodone for “Technic al Feasibhil ity” and
“Inv estigation Feasibil ity” .
3. Clarified thatevdu ation will beba sed on findings
with adj ectiva ratingsgiv en for Ex plora tion
M erit and Technical Feasibility, whil e high ,
medium , and low risk ratingswill be given for
Im plementation Risk.
4. L anguage added to App endix B to define and
requ ire a priced cont ractoptionb ridge phase and
an advan ced agreement for Phases C/D/E.
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